No significant differences were observed in the time course and wave form among the records obtained by various kinds of plethysmographs, so far as the records obtained from the finger tip were concerned, whereas appreciable differences were recognized in the time course as well as in the wave form, when the proximal phalange of the finger was involved in the plethysmograph, the whole finger cup being employed for mechanoelectric PTG, or one of the electrodes being placed at the proximal phalange for impedance PTG.
The plethysmography has been widely employed as an appropriate method to measure the peripheral blood circulation in physiological as well as clinical experiments.
The methods can be divided from a technical viewpoint into (1) the mechanical method which records changes in digital volume through air or water in a solid cup tightly attached to the finger,1 (2) the dielectrography introduced by Atzler and Lehmann2 for recording changes in the electrical capacitance associated with blood circulation, (3) the well-known photo-electric method employed by Hertzman3 and (4) the impedance plethysmography used by Nyboer4 for picking up impedance changes in association with blood circulation. It is conceivable that there may be certain differences in the results obtained with different methods. However, few works have been done for the purpose of comparing the results obtained by these different methods. Records were taken from the subjects in the resting state and also under stimulations such as sound of ring, hand clapping and mental arithmetic. These stimulations were given at intervals of more than 60 seconds.
Recordings were performed at a paper speed of 2 mm/sec and also 60 mm/sec by the use of direct-coupling amplifiers of an 8-channel electro-encephalograph (Model EG-807, San-ei Instr. Co.). The instruments were so arranged that downward deflection of the pen indicated a decrease in blood flow.
For the purpose of detailed comparison of the time courses of the records, a two-beam cathode ray oscilloscope with a 1.5 second time constant (Model BO -103 B, San-ei Instr. Co.) was occasionally employed and records were taken at a relatively high sweep. b) The crest time. The mean interval between the onset and peak of the pulse wave in successive 5 waves was compared with that obtained with the standard method.
2) Wave form a) Fourier's harmonic analysis of 6 divisions was made in successive 5 waves and the mean values of 6 components of harmonics were calculated. The penet.-PTG consisted of a combination of a head lamp for the motor car (6v, 10w) and a photo-electric tube (RCA-927) in a box with a round hole of 7 mm in diameter for light projection. A miniature set of refl.-PTG with a tiny lamp for bronchoscopy (2 v, 1 w) and the photo-electric tube noted above were occasionally employed. The circuit of the Wheatstone bridge system is shown in Fig. 1 . 2) Mechano-electric plethysmograph. Glass cups of two different types were employed; one was a 'finger tip cup' of approximately 5.0 cm in length covering the terminal phalange of the finger, and the other was a 'whole finger cup' of about 12 cm in length covering the whole finger. According to the size of the fingers used, glass cups of slightly different sizes were applied.
These cups were attached to the finger tightly with soft wax. They were connected with a strain-gauge manometer (Model MP-4, Nihonkohden Co.) with a solid polyethylene tube of 4 cm in length and 3 mm in inside diameter. 
RESULTS

1) Results obtained with different fingers on different days
It is well known that the photo-electric pletbysmogram is influenced by various experimental conditions such as light intensity, distance between the lamp and finger, position of the finger with respect to the height of the heart, physical as well as psychological conditions of the subject, room temperature, etc. No appreciable change was observed among the different fingers of a subject and even on different days, except that the 2nd to 4th components of harmonics showed changes less than 30 per cent of each maximum value. 1) It was found that the penet.-PTG and refl.-PTG gave essentially the same results except for some difference in the amplitude of pulse waves. 2) No significant difference was observed between the records of the pneumo PTG, hydro-PTG and standard penet.-PTG, so far as they were obtained from the finger tip.
However, the comparison of the records obtained from the finger tip by the use of the standard penet.-PTG with those from the whole finger cup revealed a significant difference in the time course as well as in the wave form.
It was also observed in this series of experiments that the pneumo-PTG were apt to be influenced by air leakage, temperature and so on.
3) No significant difference was observed between the records by the im-pedance PTG and those by the standard penet.-PTG, so far as they were taken from the finger tip.
However , marked differences were observed in the time course as well as in the wave form, when one of the electrodes was moved to the proximal phalange of the finger. On the basis of these results, it may be reasonable to interpret the alleged characteristics of individual methods as being due to the difference in the site of the finger where the records are taken.
The difference in the onset time may be attributed to the difference in the location of the finger, that is, proximal or terminal phalange . On the other hand, the difference in the crest time and wave form may be chiefly due to the vascular variation in each phalange of fingers.
